This paper aims to clarify the process of historical evolution and the main characteristics of the morphology of urban tissues in the old town of Cadiz. The authors did extensive field work and research in this area in the year 2009, documenting 88 heritage buildings.
Objectives.
This paper aims to clarify the urban and block formation of the old quarter in Cadiz, which is located in the South of Spain ( Fig.1 ), based on fieldworks and analysis of historical maps.
Authors discuss the features of Cadiz old quarter, which present peculiar characteristics in terms of urban form.
The fieldworks were conducted from January 2009 to November 2009 for the assessment of the heritage properties in San Francisco area, northwards the old quarter; 88 heritage properties were assessed during 10 months. Field surveyors visited the sites to take photographs, collected historical documents, including interviews to the inhabitants and drawing of block and dwellings. Also, data collection about urban elements was performed: Street width was measured on-site; building height was established taking into account the number of floors, taking as a mean value 4 meters for ground floor and 3 meters for the rest of floors. Both parameters were contrasted with available data from CAD and GIS files from the planning office of Cadiz.
All the data of this fieldwork were included in Cadiz PGOU (Plan General de Ordenación Urbana), which is an urban development plan that acts as the leading policy for urban planning in the municipality 1) . With reference to the heritage properties in the old city, there are available records for 2.217 residential buildings with different protection categories, which provide with an extensive database of the whole area 2) .
The outcome of this fieldwork gave support to the hypothesis that the urban morphology and the housing typology in Cadiz do not match the usual pattern in Southern Spain. This state may supported by the peculiar historical, geographical and climatic conditions for this city.
Previous research by the authors in this field was mainly focused on the environmental performance of the extant housing typology in the old quarter of Cádiz 3),4), 5) .
Available materials are focused on different elements of this old quarter. Fortification system is a major asset to discuss the historic urban development of Cadiz 6),7), 8) . Extensive description about the historical process that has driven the formation and evolution of housing typology in Cadiz has already been addressed in previous researches 9) . Moreover, descriptive studies about urban landscape based on historical records provides us with information about urban morphology at a specific period 10), 11) This material provides with valuable information, but lacks discussion about urban morphology as an entity that interrelates all elements of urban design (streets, buildings, blocks…) For this reason, it was considered worth doing further research on this matter.
The objectives of the research focus on the clarification of the formation of the urban structure of the old quarter of Cadiz, which includes the following: 1) Establish a chronological evolution of the urban tissue of Cadiz and the fortifications system; identify the link between both structures.
2) Identify the remaining urban structures from each chronological epoch that pervades in the urban conglomerate.
3) Clarify a current state of the old quarter in terms of urban morphology, which includes building height, urban blocks and street design patterns, in relation with the two former points.
Urban formation of Cadiz
According to archaeological surveys, the city of Cadiz has been inhabited since the VII Century B.C by the Phoenicians, as well as after by the Romans *1.) . However, these vestiges were erased and replaced by the medieval citadel. Historical evolution of this city differs from other counterparts in South Spain, as the majority of the surviving urban structure of Cadiz dates from the 17th century to the 19 th century. The earlier city has been consistently transformed by the development of the commercial harbour 1) , as a hub of rich trade in commodities and ideas derived from alien influences.
In order to clarify historical formation of the urban tissue, extensive material compiled as historical archives has been used. As for plans and maps, AGS (Archivo General de Simancas) 14) has 635 plans and maps of Cadiz, and SGE (Servicio Geográfico del Ejército) has 19 items 15) ; In the ICC (Institut Cartographic de Catalunya), 125 items about Cadiz were found 16) . Amongst this extensive visual material, six historical views are useful to reconstruct the transformation process of Cadiz in relation with the main historical events.
Aditional material is useful to make a figure of urban morphology at a given time 9),11) : Inventory of historical names of streets public spaces in reference to their adjacent buildings 12) population census, housing taxes records or administrative division of the old city .
The formation and evolution of Cadiz is described as follows: a) 1513: The oldest picture recorded of the city of Cadiz dates back to 1513 ( Fig.3 .a). The prominent elements can be identified are the old castle and the medieval wall ( Fig. 4 .a, 01-04), the old castle (B) and Santa Catalina Church (C), in the San Francisco. Historical records from the works by Adolfo de Castro 12) proved that an old mill located nearby in (E), which dates back from 1550, was the seed of an emerging urban structure whose traces would emerge from previous orchards. Convent with its adjacent orchards, depicted as an urban void (G). After the siege, further discussion was held amongst planners and military engineers about the most suitable system in order to protect Cadiz; a fortification system that would defend only half of the Peninsula was outlined 9) , but finally works for a whole defensive system *6.) planned by Cristobal de Rojas, which surrounded the entire peninsula, broke ground 7) *7.) First strategic points to defend were the In order to clarify the block formation and the urban evolution in this city, the following elements have been studied: Main urban public spaces and streets, block transformation, building height, street width and fortification system. With regard to the fortification system, only small traces of the medieval wall remain ( Fig.4 01-04) as it was abandoned after devising the new fortification in 1596. Parts of the modern fortification ( Fig.4 08 to 14 and 36) were demolished in 1912 in order to enhance the expansion of the inner harbor and to make room for new buildings (Fig.4 29-31 ) in the 20 th Century. Nevertheless, they still remained as the main urban landmark in this city.
Combining these variables in the analysis, three main urban pervading structures in Cadiz have been identified, with its subsequent subdivisions:
Central medieval core: Formation of this area can be traced back to 15 th C and spans to first half of 16 th C, though it had been altered through time; morphologically, it is characterized by a typical medieval urban tissue, with irregular blocks, narrow and intricate streets ( Fig. 10.a) . Two subareas can be outlined attending block alteration. 1A, the very urban core of Cadiz matching the inner city inside medieval walls, is unaltered, (Fig. 10.b) ; only 15,4% of block surface has been altered from its inception. In contrast, subarea 1B has 94% of its block area as altered. In terms of building height no clear Block alteration is evident in all subsectors ( Fig. 10 .b) (2A 88,1%, 2B 84,9%, 89,3%, 2D 92,1%, 2E 56,6%) but a difference can be made in 2E, due to its strategic position next to the mainland connection. In terms of street width ( Fig. 10.a transformation is found in 3B, 3C and 3D, and only in 3A a small amount is altered (1,3%) ( Fig. 10.b ). Building height ( Fig. 7) and street width ( Fig. 8 ) together clarify several differences in the four subsectors. 3A and 3B are characterized by lower density and predominance for broad streets. Ways wider than 5 m represent 80% out of the total in 3A and 58,5% in 3B, whereas only 28,4% in 3C and 24,5% in 3D ( Fig. 10.a) .
According to Fig. 7 , building height in 3D is similar to that one found in the inner belt, but the other 3 subsectors have predominance for 2-3 floors blocks. Also, in all subsectors of the outer belt streets narrower than 4 meters are nearly inexistent (2% in 3A, 0% in 3B, 1,3% in 3C and 2,7% in 3D).
The internal differences between all subsectors are due to the chronological gap; 3D, as the earlier development, is denser than the rest, being 3A the less dense as one of the latest districts to be developed.
Conclusions
Urban morphology in the city of Cadiz differs from its counterparts in South Spain, due to specific historical, Urban density in Cadiz can be explained based on two facts:
It does not respond to a lack of physical space, but to a desire of renovation and congestion around the main activity hub of commerce that was the inner harbor in 16 th and 17 th C, which produced in turn new and dense urban tissues.
The historical decision to undertake the project by Cristobal 
